Nucleotides and pronucleotides of 2,2-bis(hydroxymethyl)methylenecyclopropane analogues of purine nucleosides: synthesis and antiviral activity.
Phenylmethylphosphor-L-alaninate pronucleotides 7a, 7b, 8a, and 8b, cyclic phosphates 10a and 10b, and phosphates 11a and 11b derived from 2,2-bis(hydroxymethyl)methylenecyclopropane analogues 1a, 1b, 2a, and 2b were synthesized and evaluated for their antiviral activity. An improved protocol for the synthesis of analogues 1a, 1b, 2a, and 2b is also described. Phosphate 11a was the most effective agent against human and murine cytomegalovirus (EC(50) 0.25-1.1 microM). The Z-pronucleotides 7a and 7b had EC(50) 3.6-25.2 and 3-18.4 microM, respectively. The EC(50) of cyclic phosphate 10a was 6.0-20 microM. The activity against Epstein-Barr (EBV) was assay-dependent. Pronucleotides 7a and 7b and phosphate 11a had EC(50) 2.3-3.4 microM against EBV/H-1, but 7b was cytotoxic (CC(50) 3.8 microM). Cyclic phosphate 10a was the only compound effective against EBV/Daudi (EC(50) 0.96 microM), but it was inactive in H-1 cells. Pronucleotide 7a was active against varicella zoster virus with EC(50) 6.3 and 7.3 microM, respectively, and hepatitis B virus (HBV, EC(50) 4.1 microM). Cyclic phosphate 10a was the most effective analogue against HBV (EC(50) 0.8 microM).